Background: Nasal tip surgery is the most important and most difficult step of an aesthetic rhinoplasty operation. Various suture and grafting techniques have been described for adequate tip rotation and projection in nasal tip surgery. Objectives: The author describes his technique of "three-dimensional (3D) columellar strut graft" in nasal tip surgery. Methods: Each patient is treated using the open technique rhinoplasty. The author's technique uses a 3D dorsal columellar strut with a special anatomy in the shape of a Y-on a horizontal plane. When the dorsal columellar strut is placed in a way to maintain the interdomal angle, this technique perfectly stabilizes the lower lateral cruses (LLCs) that have been shaped with cephalic dome suture (CDS). Results: A retrospective analysis of 78 patients, who underwent 3D columellar strut graft technique, were included in the study. The mean follow-up period was 15 months. All of the patients were satisfied with their tip shapes. Conclusions: The 3D dorsal columellar strut graft technique is an easily administered technique with reliable outcomes. The purpose of this graft is to support the reshaped LLCs with a perfect anatomic alignment. It does not require any additional cartilaginous graft in patients undergoing a reduction of the dorsum.
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Nasal tip surgery is the most important and most difficult step of aesthetic rhinoplasty. 1, 2 Besides symmetry, adequate tip projection and rotation also need to be ensure to achieve satisfactory results. For this purpose, various suture techniques and structural cartilage grafts are available, and these are usually used in combination. 3, 4 The lower lateral cruses (LLCs) give the nasal tip its shape, while the lateral cruses (LCs) play a role in forming the alar shape and protecting the external nasal valve. The shape and stability of the LCs are important in terms of aesthetics and functionality. 5 Domes need to be reconstructed, in most cases, especially for correction of asymmetry. Cephalic dome suture (CDS)-in combination with LC steal-is an effective method for reconstructing a new dome. CDS corrects the resting angle between the LLCs and upper lateral cartilages (ULCs) and forms the interdomal angle. It also increases tip rotation and definition. 4 The medial cruses (MCs) play a vital role in tip projection and tip support, with their length and strength being the determinant factors. 6 Columellar strut grafts, which are placed in the pocket between MCs correct weak or asymmetrical MCs, are effective in increasing tip projection and tip restoration. 7 However, a study found that these grafts were not useful for increasing tip projection in all cases and, in fact, caused deprojection in 65% patients.
The authors therefore claim that the primary function of columellar strut grafts is to control and maintain the tip position. 8 The most frequently used donor site for columellar strut grafts is the cartilage of septum. Rohrich and Liu described the use of dorsal columellar struts for patients scheduled for hump reduction and reported less morbidity and a short operation time with this method without any septal harvest. 9 In the present study, a previously described combination of CDS and dorsal columellar strut graft was used for open-technique primary rhinoplasty. The main difference in this technique compared to other techniques is the use of a three-dimensional (3D) dorsal columellar strut graft with a special Y-shaped anatomy in the horizontal plane. When the dorsal columellar strut is placed in such a way to maintain the interdomal angle, LLCs that have been shaped with CDS are perfectly stabilized.
METHODS
This study enrolled 78 of 112 (70%) patients scheduled to undergo primary rhinoplasty between February 2013 and October 2016. The main selection criterion was indications of hump reduction or dorsum reduction in the absence of a hump. A 3D dorsal columellar strut graft can be obtained from the patients without the hump who underwent at least 3 mm dorsum reduction. Patients requiring secondary rhinoplasty or tip-plasty with no intervention to the dorsum were excluded, as it is not possible to harvest dorsal grafts from these patients. The local Ethics Committee of Pamukkale University approved the study protocol (approval no.: 60116787-020/35430). Informed consent was obtained from all patients, including those whose pictures were to be used.
The patients used the visual analog scale (VAS) to evaluate the postoperative outcomes. During outpatient visits or phone calls, the patients were asked to rate their satisfaction with the outcome from 0 (minimal satisfaction) to 10 (maximal satisfaction).
Surgical Technique
All patients in this series underwent open-technique rhinoplasty under general anesthesia. Around 10 cc local anesthetic (ie, 2% lidocaine and 1:80,000 adrenalin) was applied before the operation. The operation starts with a reverse V-shaped columellar incision. LLCs and ULCs are dissected at the subperichondrial plane, and the dissection is continued on the nasal bone at the subperiosteal plane. After dorsal dissection is complete, the subperichondrial plane of the septum is entered from the septal angle. If there is no septal deviation and no septal surgery is required, septal dissection is kept to the minimum.
A cottle elevator is moved forward from the septal angle to reach the bony septum. The elevator is then turned a quarter of a circle clockwise and the internal valve mucosa and ULC mucosa are dropped. The same procedure is continued cephalically to drop the mucosa under the bony hump. The tissue connecting the ULC and cartilaginous septum is cut with scissors at its weakest point and separated. This site is the connection point between the septum and ULC (Figure 1 ). No cartilage is excised from the ULCs and it is instead preserved for use as a spreader flap. After hump excision, if the ULC is not long enough for use as a spreader flap, spreader grafts or primary suture may be used depending on the indications. Approximately 2 to 3 mm of cartilage is left on both sides in the septal hump in the transverse plane. This remaining cartilage forms the side arms of the Y-shaped graft. A required amount of cartilaginous hump is cut off with scissors. An entry is made at the keystone region between the cartilaginous hump and the bone that separates them. In the hump reduction procedure, the cartilaginous and bony humps are removed separately, and at least 3 mm of hump reduction is required to obtain a graft. Columellar strut graft is harvested from the excised cartilaginous hump. The surgical procedure of the greft harvest is shown in Figure 2 . After rasping, standard median and external lateral osteotomies are performed. When the spreader flaps are sutured, the dorsal surgery is completed.
During tip surgery, the new dome is first placed on the LC, and the distance from which steal is to be made from the lateral is determined. The required extent of cephalic excision is performed. As described previously for the CDS technique, 4 the MC and LC are sutured to each other 3 mm away from the new dome to form the dome triangle. The position is checked, and if necessary, second and third sutures are placed. The dog ear formed at the tip of the dome triangle is excised and another suture is placed there. The suture material used is 6/0 PDS. CDS technique is shown Figure 3 .
After the two domes are formed, a figure-of-eight suture is placed between them (Figure 3) . The interdomal angle formed between the two dome triangles should be preserved to maintain the tip shape. The cartilage grafts harvested from the dorsal hump cartilage are used for this purpose. Viewed from the top, the graft is Y-shaped and has a 3D anatomy (Figure 2 ). The lengths of the side arms and tail of the Y are 2 to 3 mm. The strut graft is placed into the pocket formed between the MCs (Figure 4) . The MCs are sutured to the graft-one by one-using 2 loop sutures for each of them (Figure 4) . Illustration of the graft placement is shown Figure 5 . Preoperative and early postoperative view of the patient who undervent this technique is shown Figure 6 . The columellalabial angle is assessed laterally from the patient's position on the operating table, and tip rotation is also examined. In addition, tip support is assessed by pressing the index finger on the tip of the nose. If the rotation is insufficient or tip support is inadequate, a septocolumellar strut suture (henceforth referred to as "septostrut suture") is placed between the septum and strut graft (Figure 7) , which facilitated by the broad surface area of the strut. This suture should not pull the columella excessively in the cephalic direction.
RESULTS
Of the 78 patients for whom this technique was applied, 12 were male and 66 were female. The patient age varied between 16 and 47 years (average, 27 years). The mean follow-up period was 15 months (range, 3-28 months). The mean VAS score was 8.66 (range, 7-10). Septostrut sutures were used in 44 patients. Postoperatively, minimal asymmetry was seen in the nostrils of 3 patients (septostrut sutures were used with 1 of these patients). Revision was not needed in any case, as the asymmetry was acceptable for the patients. No other complications were found in relation to nasal tips, and all patients were satisfied with the tip shapes. Patient examples are shown in Figures 8-9 and Supplemental Figure 1 (available as Supplementary Material).
DISCUSSION
Various suture and grafting techniques have been described to ensure adequate tip rotation and projection in nasal tip surgery. Maintaining the tip shape in the long term is the main consideration. 3 Primary open technique rhinoplasty weakens the structures supporting the tip, and this weakness in the MCs reduces tip projection. 10 Columellar strut grafts are used not only for enhancing tip projection and rotation but also for providing long-term support to the tip. 7 In the present study, the anatomic alignment of the tip shape and the interdomal angle formed with the use of CDS and 3D dorsal strut grafts were examined. With the angle it forms in the transverse plane, this graft perfectly secures the interdomal angle and stabilizes MCs.
Tip modification using sutures is one of the most complex steps of rhinoplasty. Many suture techniques are used to form new domes. 3,11,12 Dosanjh et al described the hemitransdomal suture technique, which is easier than the classical transdomal (ie, dome defining) suture technique. With the hemitransdomal suture technique, the broadness of the dome is reduced, and eversion of the lateral crus is achieved. 13 Çakır et al made minor modifications to the hemitransdomal suture technique and designated the modified method CDS. 4 This technique involves identifying a new dome point on LCs and achieving tip projection and rotation using LC steal. When performed properly, CDS stabilizes LCs and MCs in different planes and corrects the resting angle of the LCs by everting them. Dome triangles and an interdomal angle between these two triangles are formed during the procedure. This angle ideally ranges from 80 degrees to 90 degrees in men and 90 degrees to 100 degrees in women. 14 Maintaining this angle and tip symmetry is the main indicator of the long-term outcomes of tip surgery. The main purpose of the technique presented is to preserve this angle.
Examination of the cartilage anatomy of the nasal dorsum shows that the dorsal septum and both transverse septa are positioned at a certain angle (Figure 1 ). During the dorsal reduction step in this presented technique, the transverse septum and ULCs are separated exactly at the point of connection. Thus, both a transverse septum of 2 to 3 mm and ULCs for use as spreader flaps are secured. When the cartilaginous hump is excised, a Y-shaped graft is obtained in the transverse plane. This was designated a 3D columellar strut graft because of its 3D shape. The angle of the graft in the transverse plane is in approximate alignment with the interdomal angle and the angles the MCs make with each other. When a columellar strut graft is placed between MCs, the anatomic alignment is excellent and suturing is very easy. Owing to its angular alignment, it is a perfect instrument for maintaining the tip shape. As long as the nasal tip is symmetrically reconstructed, this technique does not seem to have any potential disadvantages in the long term. Structurally, the columella serves as a central scaffold for the nasal tip. 8 A columellar strut graft reinforces this structure. Septal cartilages are used most frequently as a graft donor site. However, this does lead to additional donor site morbidity and prolonged operation time in patients without indications for septoplasty. 15 Rohrich and Liu used the dorsal hump reduction material as columellar strut grafts in their cartilage-protecting rhinoplasty technique. 9 Similarly, in the present study, the cartilage obtained from the dorsum was used as the columellar strut graft. The main difference in the technique described in the present study is the way in which dorsal cartilage was used and the purpose it was used for. Because of the special anatomic shape of the dorsal septum, the strut graft was used not only to support the tip but also to maintain its shape, and no other cartilaginous graft was needed.
A septocolumellar suture is defined as a loop suture placed between MCs and the caudal septum. 16 Depending on the level at which the suture passes, tip projection can be increased or decreased, tip rotation can be facilitated, and any hanging columella can be corrected. 16 Another advantage of the technique presented in this paper is the ease of applying the septocolumellar suture. Unlike what was done in previous techniques, the suture was passed Figures 1-4) .
from the columellar strut graft and not from MCs in the current technique. Therefore, this suture technique has been designated "septostrut suture." Since the graft stabilizes LLCs well, the tip can be controlled with the movement of the graft. Further, the broad surface area of columellar struts makes it easy to pass the suture. Figure 7 ) who underwent primary rhinoplasty with 3D columellar strut graft and septostrut suture.
A limitation of the study is the necessity of patient selection. Generally, no grafts are collected during secondary rhinoplasty because of the previous dorsal intervention. This technique is not suitable for patients who have no dorsal hump and who do not require dorsal reduction. 
CONCLUSION
The 3D dorsal columellar strut graft technique is easy to use and has reliable outcomes. The purpose of this graft is to support the reshaped LLCs with perfect anatomic alignment. It does not require any additional cartilaginous grafts in patients undergoing dorsal reduction. When used in combination with CDS, it stabilizes the interdomal angle and MCs because of its anatomic alignment. Inadequate tip rotation or poor tip support can be corrected using septostrut sutures. The 3D dorsal columellar strut graft is an excellent instrument for tip support and tip shape management.
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